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<^7lofl 7llAls)^ ^£^1 nflae] ^oj-o. ^^«v^ sflssf; ^7] stflJ^ofl "^^^ 

s)^ ^1 1 ^€ ^1-^ tiflls)^ DflH.a| o^e^IoIss).; zLejji zj-z^-o] e^s)) 

i^lS-S^ ^l-oll <d^s]^ 4^5^ ^1 2 ^€ Hl-^*^ sl^^ Efl^iH 

S:Ba1 «i olc^l^ofl -g-i^^Vo^ <=>]^]]o]B\ ^]3.^ ^s.^ s^4oi ^^t}7] ^tb ^ 

^ ^^^^] -g-^*V<^ -^^^H, Efl^H s. 

e]3)io] ^o^^ Dflasl ^*c,il <a^€ ^1 2 ^91^ ^1 1 <^^^ 

4. :iElji. ^-^ ^^^1 2 ef^-i-^ ^1 1 2l-<y3i. ^-gAi^cf. 

£ 2 
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cfl7l ^^^1 7]^^ OVIE.^] uflSEl {SEMICONDUCTOR MEMORY DEVICE WITH 

FUNCTION OF JUDGING STANDBY CURRENT FAILURE} 

£ 1^ ^ ^^^] ^-£^1 7B5^2^ o.^ 

£ 2^ ^ ^i^S^ 1 -^Ajc^lofl tq-s. ^£^1 xiila.2:| ;^^]» 1-^ 

s.; 

£ 3^ £ loll SA]^ >^o^^l (RPSWO) ^ I1<^1 tfl-§-*m 5l5ll<H ^1-2.5^ ^ 

£ 5^ ^ ^^^1 w>^3]t]: 4^ £ 221 (DRVO)* ti<=i^^ ^S.^; 

Z 6^ S. 2<H1 2 t:1^t:i» .a*^^^ 

:£ 7^ ^ ^'^Sl 2 ^Alc^joll 4=. aVi^l -a<>l^^ l-^£; 

£ 8^ £ 7<H1 iE.Al^ ^^^1 (CPSWO) ^ Il<>fl c]]-§-^>^ ^ji\]o] c^-o^o^ nflSEl 

£ 9^ ^ ^'^Sl «>^2it!: -€^1<^H1 i 7^1 else] (126'_0)» -^.o^^^ s\S.Sl; 

s. 10^ £ 7<^] s.^]^ ^] 2 i=l^t:i» :e.<^^^ 5l^J£; 

£ 11^ ^ w>^^t!: -^^lojloll n:}-^ Hel^M ^Jl ^^^5 s^S. (180' :e.o^^^ 



52-4 



1020030017238 %^ '^t]-: 2003/12/16 

£ 12^ -£ 2 ^ :£ yoil ^^^1 (RPSW0/CPSW0)S] cf^ ^Al<:^l; ZL^jL 

S. 13^ ^ ^^S] cf^ ^Aloflofl ufs. avj£^i ^j.^^^ 7^210.^ 1:^ 

* S'Ss] -^^ofl cflt!: * 

100, 200 : aVj^^l Dflsa) 

110 ; ^ ^eflo] 

120 : 1-^ 

130 : ^tifl 1-^ 

<19> ^ ^t^^ tiVS^l ^tb # t:i ^^l:^ ^ T^lS.el ^ 

<20> tiV^^l nfla.e^ ;g-^lo^ j7^^^ ^Ailofl :?-g-*H, ^l^b^ i^^oil ^S-t^- T^l2.el 

^d^^m ^^Icf. l^lS.B^ ^^oil rcj-ei- ^vfloilAi nflae] (defective memory 

cell)ol ^^S^ ^1-^ ^o>^lS.S. ^i^i- ^-i- (good chips)<^l cfltb ^^^1 ^^^>^^-. =1^^ 

^ (main memory cell)* i^^^^l B^^^H i^lS.e1 (spare or redundant memory cell) 
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Bl^^^l Sis iflS^ HS-Zl^ ^^*>fe ^-^l Sicfl li:^^^ ^olrq-. ^ «io1 

^, ^^^] oil'?! i^ls-el ^tt <H:^Blli7V tl7l/^7l ^^a] 

<22> ^^fif Dl^ol ^<^^o_s. ^di ^S. (minimum feature size)7} 

^^^oil tcj-el-, ^V^>^j (hard-type defect )ol ^<^>^i=f. ^^^^ w] 

^ icJ^sq- ^-^ e|<?l3i)-oi ^3^^ =0. i^^cf. zLs^t!- ^£^1 ^lae] ^ 

^1^ tfl^l -^2)- A] sf^tb ^^7> efo]^ ^i-sil s.^7\] ^Vcf. oiBl^v ^^v^ oj^V «t]i\7] ^ 
^ 1:^" (standby current failure or defect)olH^- ^7] 1:^* -n-^s:>^ njla. 

^ 4.^ ^ St^i -i^^ Bl^'a^l 7l#^ ej^^H ^ ^S- tfl 

<23> <go. e^3j)]ol^V :foiliE 1/^^ t^IS-BI -t-g-S c^^^i^l ^^^o] ^ 

^^7] nfl^ofl, tH7l ^^7> 4iS.€ ^f- ^IS-S) ^i(-i-)€- -i-^ll cflyj 

^•n-* :^>^*>7l ^t!: ^1-'^=^!: 7]^^o] 19951^ 2^ 14<a^]-S. *1<>^^ U.S. Patent No. 
5,390, 150<^1 "SEMICONDUCTOR MEMORY DEVICE WITH REDUNDANCY STRUCTURE SUPPRESSING POWER 
CONSUMPTION-el-^ 1997^1 12^ 30<^^>S. ^jo^^ U.S. Patent No. 5,703,816<Hl " 

FAILED MEMORY CELL REPAIR CIRCUIT OF SEMICONDUCTOR MEMORY"e)-^ n^Jl 2002id 9 

€ 24'^7}S. ^<^^ U.S. Patent No. 6,456.547«^1 "SEMICONDUCTOR MEMORY DEVICE WITH 
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FUNCTION OF REPAIRING STANDBY CURRENT FAILURE"2l-^ z^-zj- 711a]5]o1 oj^v]., <^a^ <^ 

<24> oje.:)^ ^j^]o] 7l^^ ol-S-^H '^7] v\]3.B] ^#cHl cfl7l 

<25> ^ ^tgo^ Cfly] ^s. -^^^^ ©SI- tl:^ o^^ ti> 

<26> ^^^^7] ^ ^ ^ ^^Hl t^-^ig . ^]3.^ ^^1^ ^ 

■i-^ el^iH ^^s. ^a^^V^ n^lJi ^7] tfl^iB s.:^^! 5:|3Jiioi t^-^s. 

^ o^csii^^o,] -S-T^-^H ^7l <Hefloioi ^s.^ eijjifloi ^^ 

tircf. ^1-71 ^^1- 5L^*fJl, ^>7l -i^^ 2.^^] ^7] 

^2l-oll icfe^-, ^7l ^^]o] J^^s. -tdl?]^ T^l2.el ^l-o] i:fl7l n^lS-e) ^ 



52-7 
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^ S.^^}^ ^1^ ^^7} ^<^14. ^7] ^^S. ^]S.^ ^^o] cfl7l 

<28> cf^ o^lS., o^e^lolo^ ^]s_^ ^ c]-^^ ^1.^^ ^^^^ 

BflciiH -^^ s-^^l ^ cH^^]^<^l -§-'^^><^ ^7] <H 5)1^1^ ^is-sl ^1-^ el^flo^ ^^s. -Jd^ 

^^7] ^-a- ^^1- S^^l-Jl, ^>7l ^V7] ;^oJ- 

^5)-oil rt|.5f, >^7l sl5il<H ^^s. 11112.5:1 ^^O] tfl7] Pflae) ^ 

^ i^*!-^ ^1^1 C^^7V ^^m. ^<=>]^. ^7] ^Cf^ >^7l Sl3il<H cj 

-tl^^ ^l-E.51 ^il-o] tfl7l ^-^ Dflsel nfl ^^^C)-. 

<29> ^ i^vi^o] x:|.s ^^lo,] afsig^ xi]l£E| ^1-^1^ ^oj.^ ^^^^^ ^J^S}; ^1- 

°1 sl^l^H ^12-el o^^s]^ ^^o) 2 Bl-^-i-sl-; Efl^iH ^-21- S-B.^ ^ 

^ #^*>^ slS-^q-; zLE^ji ^s-i-<Hl ^^*H. Efl^s 

2.^Al Aj-7] sl3Jl]ol ^o^s. 'Jdl^^ ^]S.BJi ^l-ofl o^^^ 2 ^7l ;Hl 1 ^€ 

<30> o] s.;goii ^2.^1 ^]3.^ ^^1^ >^7l ^1-^ 5.e)^M*>^ sj^* 5. 

^*>0^, ^7] HBl^>;^l ^7i EfliB -^3}- til^^^^^Cf. 

<3i> ^ ^i^si a c}^ ^^ofl tiVi^] ^s.^ xj-^]- ^oj.^ ^^«>^ 3fl:^2f ; 

^71 311:= oil ^^51^ ^1 1 ^€ 21-^^; ^1-^ ^-i-s nfl^si'^ v^SL^ ^l-o^ oleflolal-; zi- 
zi-oi ^jn]o] ^^o] >gs-oi] <g^£ife 2 el-tll-^; tfl^iH 2.:^Ai 
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t <H^Bll>;oil -§-^^l-<:^ ^7] o]^]]o]o^ v\\3.^ ^s.^ EJi^o] ^^S. ^^t}7] ^ifl ^S. 

■i-* #^^)-^ 31^^; =L^^ ^^ ^si-o]] -§-^^><^ ^1-71 tfl^H -s-^ 

SJBAl >^V7l elsflol r}^^ >y^^ v^S.^ ^^6\] 2 >a-7l ^1 1 

^ ^i^s^ a 4^ ^.^d\] rc|-sig, ^^i}. ^ = ^ afllsl^ uflS. 

^§o^ o^e^iois^-; ^<y-^ ^^^^ 1 ^ >ll 2 3ifl:E.-i-Ji|-; >a-7l 1 n^<^] ^ 
7l^o.^ <S^S1^ ^1 1 e1-<$l3J)-; ^7] ^1 2 afljcoll ^7l^o.s. ^^s]^ ^] 2 ^€ sl"^ 
^; tfl^E Aijiofl -g-^^H ^7l ^1 1 ^ /Hi 2 ef'^ll:^ ^^^^^ ^^s:>^ 

^1 1 ^^^] 3)S.sq-: ^^o] ;b]^c] ^^o^ v^s.^ .gs-ofl ^7]^o^S. ^^i^^ y^] 3 

^€ el-^l-^il-; -^^ ^7] cHeflojo) Bflssl E]3llol ^^S. <Jd^^V^ ^ 

^ n^Ji Efl^H S-^A] ^7] e]3)ioi ^iisel ^il-ofl c^;^^ 

^1 3 el-^ofl ^7l 2 ^€ ^9l-dr 'S^^Val ;*fl 3 ^-^ e^-^** ^7] >fl 2 ^ 

€ ^'^^^ ^-ii^l^l^ ^1 2 ^^^1 Sis.* it^tlrcl-. 

^ ^^^1 a ci-^ i4sig, avx^^l Bfla.5:i ^^1^ ^oj-^ ^^^^ ^1 1 ^ 

^ 21-^3)-; ^s.^ afl<i£)^ v\]s.B] «H5ll<^l5!l-; ^ ol = el]:ii<Hl -g-^s^H sl^H 

^^S. >a-7l ^^*>7l ^SL^4: ^S.^; Zl-^q-o] B^sflcH cj^ 

^ T^lS.Sl ^i-i-oll ^-i-o.^ ^^51^ ;^1 2 ^-^ fil-^I-i-^f; Efl^H S-BA], >a-7l -tl 

s-i-*^! -§-^^><^ ^71 ;«ll 2 ^€ el-til- ^ ^VH-* 1 e)-oloi] c^;is:l-^ >i^^l s] 
^* 5.^^1:1=1-. 
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<35> w>^2it!: ^^1<^]<^1 ttl-s^, ^V7l ^^^] ^7] ^] 2 S}-<?1*<^1 z^-z^- o^^I^)^ 

^ ^^^^ NOR TllolHi^l-; nelJi NOR THoje^ #^ 

^1 1 ^€ 2}^^ ifl-§-^m ^1 2 e1-<y^ <?1^^1-^ PMOS B^^l^Bll- 5L^tl:^. lE^, 
^7] z^-z^-^ PMOS H^^lr^Eisq- ^V7] c]1-§-s:>^ ^1 2 ^91 ^}<'M '^^^^ 

<36> ^ ^'^^ ^ ^^^] ^s.^ ^]3.^ ^^1^ ^-s ^<a-^ ^^^^ 1 € 

^ ^1-^ wfl^S)^ tiflis] ^l-o^ <^5l)olS>f; ol:E.efl^ofl ^^^}<^ ^^o] 

^^S. ^7] tl-^ ^^^7] ^«-a: Zl-Z^-ol E]3J|]c:H 

-§-^^><^ ^1 2 ^ ^VM-^ >^i-7l ^1 1 e|-oloii oi^^Vji, u|.i^^i 

^1 2 el-^l-* ^7] ;*fl 1 ^-^ ^^^^ i^tbcf. 

<37> o] M.^6\] 14^ ^^1^ ^7] ^o^^ Zj-z}- ^^^^ 1 ^ ^] 2 n^.^-^ 
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<38> aV^^itb ^Ajc^joi] irj-eig, ^7] s\S.^ ^7] ^] 2 ^91^^] ^^-^ '^^^^ 

^ -as* ^^^fe NOR TllolHsq-; >^7l NOR Tflol^o;) ^^ ><\^6\] ^^t}<^ ^7] 

^1 1 ^€ 2^-^^ cfl-§-^l-^ ^1 2 e1-<y^ PMOS B-^^l^E-l* 5Lf-t}:Cf. SEtb, 

-^1-7] .i^^ll: ^7] PMOS tfl^^}^ ^1 2 Bj-ti ^}o]d\] <^^S\^ 

<39> ^ ^igo^ s.^io)i nq-^^. UrS. Hfllsl^ ufls.e] ^#51 o^e^loll- i 

^*>^ ^£^1 wj-i^o] ;^]^siH, ZL Efl^H -^^ S-:e- ^^7] <>\^]o] 

^ ^]s.^ ^^s. ^^^7] ^^ ^^j^>^ ^ 

-§-^*><^ 'a-^l tll^H B^uflo^ ;^<y-o. 

s)-oii 4e|-, ^^7] ^^]o] ^o^s. T^las] ^i#oi cfl7l DflS-e] 

<40> ol^> ^ ^j^o^ wV^^tb 5.^#<H1 Si\7]^c^ ^^S] ^x^^ ^ 

^£^1 ^J-^]!- ^ o]^ eVM-, o^l§ s-Tg^ >,Bfl^ ^ig <^^ili Dfls-s) (Static 

Random Access Memory: SRAM) ^^IS <^l-§-^>c«i -M^^ ^^^l^^. ^H'?]:, ^ SRAM ^^l^fl 

^ ^-a-^ -§-cH^ "^Heflo] ^-^ (power supply voltage for array). " 

^ (cell power), ^^Bf -§-'H*4 -^"at!: i^^tl-i^. ^ ^^^^-^l . tfl^^H 

S.^^ tfl7l 1:^31 ^s-o] o^«.s. :^it^>7l ^^S.. ^o]^ 
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<4i> ^ ^1^^ ^^o\] n^sig, <^7l<^l 7flAl^ v\]s.^ cfl7l 1:^^ Ti\]3. 

Hi ^ 1^ Sl^Jllo^ cl.o|^ yY'S-n] ^t\. cfl7l 1:^2] v\]S. 

^] ^^^^ ^m^i^. o]^ o]^ ^Ml^l ^'^icf. 

<42> 3E 1^ ^ tc|.^ «1:3E.^1 ^]3.^ 7fl5f^j9.^ :a.c>i^fe l-^Solc^-. 

<43> s. 1^ ^S^V^. ^ wVS^l ^lS.sl ^^1 (lOO)fe € <H211«^1 (cell array 

block) (110)2}- S]^ 1:^ (peripheral circuit block) (120)^ SL^th^-. € # 
^ (110)^ ^o]B\ ^i^j-^>7l ^tl: «5* (£^ 2l-^l-i-)3l- (^^ wlH 

21-^1:)^ ^HH^^ ^BflS. wfl^S)^ T^flasl ^1-^ 5£^tbcf. slS (120) 

^ ^ 1-^ (110)<H1 cilolEil- M7]x:^ ^ o]^]o] ^s. (iio)o.^-^B^ cflojE-ll- Sl7l ^ 

^^icf. o]e:|t!: 1:^1-^ o]:si ^x^^ ^0)1:^-. 

<44> ;m^«flA-1 £ 1^ ^S^>^, ^ ^^2] tiVs^l ^]3.^ ^^1 (100)^ ^€ 1:^ 

(power distribution block) (130) (i£.^<Hl>H "PDB"S. S.7l^), i41:e.1- (140, 150). U-^JL 
^^1 H^^lrr^E] (MPl)l- c1 5L^tb^-. 4^ (140)^ sfl^l^l ell^ojl^i ^ (c^l» Ir^a. 

Vdd ^)3f ^^s^fe ^^<=>fl, Bfl= (150)^ 211^1^1 5ll^<^lAi '=>]^^ ^^51^1 
^€ 51-^ (PWRLl)^ 3fl^ (140)<H1 e|-^ (PWRL2)^ sifljE. (150)«^1 ^^^ti)-. ^ 

^ 1:^ (120)^ 4^ (140)5+ Hl-o] (PWRLl)^ -f-tfl ^^l-^S-^El -g^^ ^<a-^ 

^cf. ^^^1 (MPl)^ ^€ 5l-<y* (PWRLl. PWRL2) A>o]oil o^^slJi. ;^flo^ Aij: 

(CPB)<^1 ^ ^/^xc^cf. c^ll- s.^, B^^l^B] (MPl)^ Ell^H 2.:£Al 



52-12 



1020030017238 %:^ 'U^}: 2003/12/16 

^ ^IL:^JI S^A] ^ ^^cf. ^]o] Ai^ (CPB)^ Efl^iH 

^€ 1:^ (130)^ efl'i^ tfl^B -^^ S^a] ^^^1 B^^l^iEl (MP1)7> 

^ ^^51 7l nfl^oll 21] c (I50)ofl <g^^ e^-ol (PWRL2)^S-^E-1 ^-^ ^#^^1^1-. 

^Hfl 1:^ (130)^ s.^x\ E^^o] ^^S. ^^^^ v]]s.^ ^^6\] ;^<y- 

^^S. ofla.el ^s-o] i:fl7l 1:^^ 7>^*>7fl ^t^. 3.^X\ a,^^] 

^l:±iEl (MP1)7> ^ ^SlJl (150)<>11^ ^-a-o] o^7] n^o\], ^afl ^s. 

(130)^ ^€ e1-«?l (PWRLD^S^Ei ^'^Jr^ ^^^^cf. €^ ^tifl 1-^ (130)^ 

s.^^] -i o]^]o] 1-^21 2.^ Dfls-B] -is e^5il<^^ ^^l^qt!: ^3.^ 4. 

S 2^ ^ ^^2] 1 ^Ajo^lofl aj-s a>:£^l d]1s.E^ ^^l* 7]\^^o^S. ^<^^^ 
^o]t\r, s. 2«^1 ^ <Hellol -i-^ (110)^ 4^ 71121 el-^# (SWLO-SWLm)* 

^^H. ^ Bl-^'^m 7112^ D]l2.5:| ^#ol ^oltrf. <^]1. z^- A-lti.- 

el-^ofl^ 67112] E^^i>-Bl#s ^^^s]^ SRAM -il-o] o^^^ ^<^1^-. ^ ^i^2l ;Hl 1 ^ 
^HHl ^£:*11 ^]3.^ ^^1 (100)^ 1 iq^c-l (first decoder) (122), ^1 2 cl^ci 

(second decoder) (124), n^JL T^^7l-i- (word line drivers) (DRVO-DRVm)# 

^}^, o]^ s. 121 sis. (120)* ^^^t}:^-. ^1^ £^<^lfe ^M^^] ^^^1^. 

s\S. l--^ (120)«^lfe ^ ^Hj 7l^# ^^s>^ cll ^AtV 2]Sl-ol D] if-^^ ^>^W. 

»1 1 cl^i:^ (122)^ ^ <H^ell^ (RAi)oll -§-ia-«>«^ ^91^: (MWLO-MWLm)^S. 

^Sl:* ^^tbtq-. Dlloi e^oi=. (MWLO-MWLm)^ cfl-§-*l-^ ^-^711- (DRV0-DRVm)<Hl 
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1020030017238 ^^ 'U^}: 2003/12/16 

e1-tl*<^l ^^£lo1 -^ll- l-'^, ^^7] (DRVO)^ °fl^ s}*?] (MWLO)<Hl tfl-§- 

>«>ija-^4JE. el-ois. (SWL0-SWL3)<^1 ^^s]:;!, ^^7] (DRVl)fe ^^1= ^91 (MWLl)oil T:fl 
-§-^m H«--^4-^ e^-"?!* (SWL4-SWL7)<H1 -^^^^Ib^, nelJi ^^7] (DRVm)^ ^91 ^91 
(MWLm)^l tfl-§-^V^ ^iti.-^^^ Bl-^l- (SWL(m-3)-SWLm)ofl ^1 2 (124)^ ^ 

:^ell^ (RAj)<Hl -S-^*><^ -tlJ&l- (DRA0-DRA3)^ -Jd^ ^^1" (DRAO-DRAS)^ ^ 

(DRVO-DRVm) ^^^S. ^^^cf. 2 tq^d (124)S.^B\ ^il^ 
(DRA0-DRA3)^ n^B. S.B.X\ o^jBefl^i (RAj)<^l ^^l^o] ;^]ol a]^ (cp)ofl BJi^A^ 

S.-^ Bll'iS. tfl^B -g-^ Pfloi s^-ois. (MWLO-MWLm) ^ *>M-7> 

-^d^5lcl2l-£. -a^^ e1-"y<^l ^^V^ >««iti.-^4^ ^91^^ ^^4. 

t^l^ ^:):^ el-<yoil cfl-§-^m ^]s.^ -i* (S^ sIjjiIo^ ^0^0^ u\]s.b] ^*)ol cfly] :?i 

e+i]<^l "^l^s)^ v\]3.^ ^o] .^o] :^ o.^ Aijd-cqjc e:j.oi ^ ^ss^ a-^u. 

-^^^ e^-o]*^ e^iSi^JE tfl;^]^ ^joicf. o^ll- #1^, ^i^.-^^^ ^91 (SWLO)ol s| 

^-f . ^4=. (MWL0)«H1 tfl-§-B:>^ A-ly.-:$^c e}.ois. (SWL0-SWL3)7> 2.^ tfl-§-*>^ 

el'a^H i:fl^1^ ^<5lc]-. ^ ^£^1 i^lse] ^^lofl 4^^. 21-'?I#<^1 

^xl-^^S. ^^^V^l '^d^€ ^]9l ^91^] cfl-g-^V^ ^iti--^-)^ ^91^^] 

-il- (a^ ^J^o] ^^c]] ^t}^ D|lH.e) ^ai] ^s. (130)^ 
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H 21- ^2i^\^. ^€ ^tifl 1-^ (130)^ ^€ ^91 (PWRL2)<H1 ^^5)^. ^] 
91 ^^B. ^91^ (MWL0-MWLm)<^l ^^t}^ ^€ ^^^^1* (RPSWO-RPSWm)^ if-tbi^f. ^^i 

w>Si- ^<^1, ^€ (PWRL2)^ Bfl>iH S.B.X\ ^E, (150)S.^B\ ^ 

-g-^ 3.^^] 3^= (160)^1- B^^l^iB] (MP1)» (140)^^Bl ;5i 

^ ^"a-* ^^^^c}-. ^^^1 (RPSWO)^ ^-^ el-tl (PWRL2) 

(MWL0)i4 ^^l^H (CP)<^1 -g-^^><^ ^no] cf^ (RU0)<^1 ^^>^ A-^ti.-^^:^ e|.ois. 

(SWL0-SWL3)^ T^lS-el ^SJ- (Vdd_Cell)^ ^^^.^S. ^€ ^^^1 

(RPSWl)^ E^-<?1 (PWRL2) ^€ ^^^Jl, ^S. (MWLD^q- ^^lo^ (CP) 

-S-^*><^ el5iil<H c].^ (RU1)«^1 ^^}^ ej-^s. (SWL4-SWL7)S] Pflas^ ^^S. 

^SJ- (Vdd_Cell)^ -a^^-^S. ^^tbcf. =L^^, ^^^1 (RPSWm)fe e)-^ (PWRL2) 

(RUm)<Hl ^3>^ A-^ti.-^^^ H^-o]^ (SWL(ra-3)-SWLin)^ ^S.^ ^l^S. ^-^ ^^i-^- (Vdd_Cell)* 

<^1» -S-^h S-J^A], ^-^ (RPSWO-RPSWm)^ ^^ ^SL^ (MWLO-MWLm) 

<=>11 ^^m'^] tfl-g-^>^ e^^lc>| cfo^o^ Dfls-s^ ^^S. (Vdd_Cell)^ ^^^cl-. ^. 

§ (RPSWO-RPSWm) ^ ^1-M-'?><>1 ^n<^ "^^^ i^lSe) -i-i-S. ^<a-^ ^^t!-^-. <^1* 
•i-^. ^€ ^^^1 (RPSWO)^ (MWL0)7l- ^91 B]-^* 

(SWL0-SWL3)<^1 ^^5)^ ^]S.^ ^€ (Vdd.Cell)^ ^^tbcf. M-°l^l ^€ ^^^1 

1: (RPSWl-RPSWm)^ (RPSWO)sq- ^^*>7fl ^^J-^l-cf. 
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<5i> EfliH 3.^^], ^no] cj^o^ Di]2.E) -il-oil^ ^<a-^ ^^tb ^ (150) 

^ ^'a- ^#^^5.^ S^3J|)ol ^^o^ 0112.5:1 A^^o] tii\7] 1:^0^ Dll2.e] s. 

f-^m ^ ^cf. (150)^1 ^<a- Efl^H 

<52> s. 2<^1 tij-sf :y-ol, ^ ^^^1 (100)^ im)S!]- o]^b\ 

* (INVl, INV2)S. "BUF"S. iL7l^)-l- u-1 i^^cf. aflc (160)^ Efl 

^S. (CP)^ EfliH §^ s.^ efl^^ ^^^i::]-. (160)^ n^]^] r^M<^]^^ 3xfl 

:e. (140) JE^ *H efl'isi ^<a-^ cf^ 3ifl:E. (x3l£Ai^)oii ^^^cf. c]6\] 42^-, 
(CP)^ b:>oi ^1^^ ^^t\-. 

<53> 01 ^Al<mofl ^<>1^i, ^1 1 (122)^ ^ <H-^efl^<^l ^'^^H s^JllcH Dfls. 

<54> 5. 3^ £ 1«^1 JEAl^ i^^l (RPSWO) ^ ^<H1 cfl-g-^>^ ^^o] 

<55> i 30. ^^s:>^, 47]]^ A-^w.-^^^ 2}ois. (SWL0-SWL3)^ el 511 (RUO)l- 

^i:^-^^^ (SWL0-SWL3) ^^<^1^ ^]2.el -t-i-S-^i SRAM ^^o] Sl^s]^ Si 

^. ^ 1^ ^IS-el -il-^ cfl-g-^m «1H Hl-<?1# (BLm. BLmB) ^}o]d\] c^^s\o] o^j^^ oj- 
^1^^ al-5>l- ^oi, ^<y:, El^iH e^-^-i- (SWL0-SWL3)^ 

cH-§-^>^ °ll<y ^-1= (MWLO)ol ^^£]c-lel-5. #>^^^£l^l ^^Ti|-. EjsJlH (RUO)^ i^fl 

S-Sl >il-^ Hl-«y (PWRL_L(X:0)-2.5.^Bls1 ^oj- (Vdd_Cel 1 )# 

^■S-^^^cf. ^-^ B]-^ (PWRL_LXO)^ ^-S ^^^1 (RPSWO)^l <a^Sl<H 9m-. 
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i^^] (RPSWO)^ ;^1<H ^S. (CP)fif ^^ (MWL0)<H1 -§-^*l-<^ ^91 
(PWRL2) ^J-S] ^<y- (TVdd/Vdd)^ S.^ ^€ (PWRL_L0C0)32)- ^^n^o.^ ^^^r]-P^, 

NOR TflolH (Gl). PMOS H^^l^E^ (MP2), H^JL (FD* i^tl-cf. NOR TflolH (Gl)^ 
^1^ ^S. iCP)^ -tl^ -tl^ (MWL0)<^1 ^'a-*><^ PMOS B^^^l^Ei (MP2)^ PMOS 
iW2)s\- (Fl)^ e^-ol-i- (PWRL2, PWRL_LOCO) ^}o]6\] ^^s. '^^S]o] oj^cf. 

"I-i:^ tilH e]-^l-<Hm H^I^M SlS. (170)7> <a^sli^, Hb]^>^1 

(170)^ tfl-g-^l-^ <gl-oi wlH <?1^€ HlH 21-^ (170_0-170_m)* 

t!:^-. ^ ^sl^W-^^ tfl-§-^]-^ ^S. (PREi) (i=0-n)<^l ^eflA-^ PMOS H^^jr^i 

Bll- (MP3. MP4)S ^^^€i=f. (PREi)* 't^^^m tio^^^ £ 41- %2:^>t^, 

^^^5 sis. (180)^ NAND TflolH (G2)S ^S. (PREi)^ tfl^iH 

iJBAl z^- toll cfl^B:>^ ^^^y^] ^S. (PRECHi)<^l ^^]^Jl, -i- 

^ S.^Al ^l<>| Aij: (cp)ofl ^Tfl^o] ^E)^>x] (PRECHi)<^l ^^ic^tq-. ttj-sfAi. ti]H 

e]-^ He1^>:^l^-i- (170_0-170_m)^ S-JE-^l Hel^M (PRECHi)<^l cfl-§-^V 

^ alB el-'ill- (BLO. BLOB)-(BLm, BLtnB)* Hej^M^VJl. Bfl>iH SS-A] tij^A^ 

£ 5^ ^ ^^^Sl «>^2]^ ^^]<^M S. 2^ ^^7] (DRVO)-l- ^<^^^ 

£ 5* ^2:^>ia. ^-^71 (DRVO)^ 47fl2l NAND TljolH^ (G3, G4, G5, G6)s\- 47flSl 
E^-i- (INV3, INV4. INV5, INV6)* i^^H , ^^c]] iea]^ i3>sq. :y-ol ^;i5]c>1 ojcf. 
2h a:E.o11 ^<HAi, iilloi 5^0] (MWLO)cl «-A^^s)j7 Ai^s. (DRA0-DRA3) ^V^- (c^l 

■1- 1-^, DRA0)7V *V<^1 Efl'i^ 7>^ nfl, s^-o] (sWLO)ol >«il^€^-. ^fl^H -^^ 2.:^ 
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^1 9X'=^M, ^91 (MWLO)ol l-^^sr>ji Aij^s. (DRA0-DRA3)cl wl#^^Sl-^7l nfl^ 

oil, ^i^-^^^ B}-<yi- (SWL0-SWL3)^ ^^^^1 

<60> £ 6^ £ 2^] ;H1 2 c^SCl* ti<3^^^ SlSJEolcf. 6^ ^^S*>^, :£ 6<^1 H 

^1^ ^1 2 cl^Dl (124)^ n^^ ^lol ^s. iCPM re|-e|- ^^i- 

(DRA0-DRA3)S] S.^ ^J-Hfll-o] ^^^c]-. ofll- 1-^, a]^ (cp)7> eflt^^ "l]. ^ tfl 

>iH 3.^^], ol^o^ tqs^ (Dl3^Al^)^«.Bl <^^^ Ai^s. (DRA0'-DRA3') 

si S.^ ^n^<^] ^n^Xo] #^ ^^1- (DRA0-DRA3)^ S-f eil^S- ^^^t^-. ^flo^ aIs (CP) 
7]- e}ol nfl, ^ ^a)- S-^A], ^^ Aij:^. (DRA0-DRA3)S1 S.^ '^t)]*^ ^ ^ 

Si- (DRA0'-DRA3')S] S.^ ^l-efll-<^l ^^^^4. 

<61> ^ ^i^o^ ^1 1 ^Ale^lofl v\]S.^ ^z^o] ^ I S. 6<Hl ^7\t}^ 

^d^^ 

<62> tflA-E S.^Al, 311)^-1. (140, 150)<^1^ ^<a- (Vdd, TVdcD^l ^^^^ 

Jl, (160)<Hm "?l7>^tq.. olnfl, PMOS (MPl)ol ^ SL^^7] afl§- 

'Hl, 1-^ (120)<^1^ sfljB (140)^ ^-S ^'a- (Vdd)ol ^7>5l^, 4 -i:^ 

(llO)-^!^ (150)^ ^€ (TVdd)<5l ^7>^t:1-. ^1 1 x:]3.^ (122)^ ^ <>1:E.e11>i 

(RAi)<Hl -§-^s>cx^ ^^ Ais* (MWLO-MWLm) # t}^^ ^, ^VM-^ ^l'?! 

^ (<^1# 1-^, miLO)o] ^^^cf. Efl^iH -f-^ 2.JEA1 ^]o] Als (CP)7V S.^ ell'iol7l nfl^ 
<^1. 2 c^^Dl (124)2^ ^^ Ai^s- (DRA0-DRA3)^ S-f eflt* ^1^ -tl^^ 

^o]d\] cH-§-^>^ A-l^L-^^c el-tll-*^! ^^^^1 ^1^1 ^cV. 

<63> niici e^o] (MWLO)ol ^^^<^1 ii|-el-, ^^^1 (RPSW0)'?>ol ^2|-*>JL q-^l^l 

^ (RPSWl-RPSWm)^ -i-^^M ^^cf. i^^l (RPSW0)<^1 ^<H'^i. ^1^ ^ 
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91 (MWLO)ol PMOS H^^lciBl (MP2)^ € , e^^l<H ^]3.^ ^* 

•^1^ ^-y- (Vdd_Cell)ol ^-^^i^. <^l°fl, wlH e^--?! (170_0-170_m)^ S- 

<64> Ols]^ ^Ell<^l^i (150)^ ^'a- ^^7V ^J-ti] (T^lS^l^)!- Jf-Bfl ^#/SA>^ 

^ojcf, ^. (150)5^ ^<a- ^s)-ofl e:)5iic>| cfo^s] Dflss] ^^^o] cfly] 

JL^^m ^1^ <^-?-7l- ^'i^ ^ Sl5|]ol cl-^o^ oflSBl >i#ol cfl7l ^ 

^ 1:^^ ^]S.^ -iCl-)* ^-f . (Fl)^ el3Jilo1 c].^^ i^lSEl ^#oll 

e]-<a (PWRL_L0C0)<5l ^€ h^-^ (PWRL2)34 ^7l^o.^ ^Ife tfl 

<65> o]6\] ^^A], ^^^1* (RPSWl-RPSWm) 4^<^1 ifl-§-*>^ ^I'y 

S-f &fl»iol7] nfl^oil, PMOS H^^l^E^ (MP2)^ ^ sl^llol cjo^o^ i-flas^ ^Iroi]^ 

(Vdd_Cell)<:>l ^^Sl^l 

<66> ;t^2^o.s., E^5|lol ^^s. tTflasl ^■i-'Hl^ ^€ ^*a-<^l ^^5]^ M-T^ 

^1 ^]3.^ ^*<H1^ ^dSJ-*^! ^^^^1 '^leitt ^i-Efl<^l^i ^^<=H1 ^^>^ ^1 

<67> £ 7^ ^ ^^21 2 ^A]<mofl ic)-^ ^£^1 xi\]s.^ :^^]^ ^<^^^ ^^S.o]x:]-. 

<68> s. 7^] ^ o]^]]o] (110')^ 4^2^ <il:^ ^ <^-er ^ tijH 

21-^^^ ^^^^1=1-. ^ ^ ulB ef^l- (BLO. BL0B)^S. 
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4^ 7fl^ nflSHi ^l-o] o^^^ ^ol4. (^1^ s.^, z^- ^o^ e|.o]s. A>ol<Hl^ 67llfi^ H 

^^l^BllrS ^^^51^ SRAM «c>l <a^€ ^<^lcf. ^ <Hsll<^l 1:^ (110')^ el5ll<H 
^ ^cf. <^11- 1:^, tilH B^-ols. (BL0-BL3)^ ej^llcH (RU0)» ^^^^>J1. 

tilB (BL4-BL7)^ e^sll<H (RUl)l- ^^^^V^^, wlH el-ois. (BL(n-3)-BLn)^ ej^fl^H 

(RUn)» ^^^tbcf. *i (190)^ c^-^Sl ^ (YSWO-YSWn)^ 5L^tl:t:f. 

Z]- 1 1:^^ H^5|1<H cjo^o^ ^s. y^E E}ol^o]l o^^Slo^ <>^X\ , 1-^, <i 

^^^1 (YSWO)^ AA'^S (RUO)^ wlH A^^% (BL0-BL3)«^1 1 i^^l (YSWl)^ 

s^sflol cj-o^ (RUl)sl wlB (BL4-BL7)<H] <?i^5lo^, ^ (YSWn)^ bI^H^H 

(RUn)^ tilH Bfol-i- (BL(n-3)-BLn)<^l -S^^trf. 

^l^^fl^i £ 7* #2:^>Ta, ^ ^^^^ 2 -M^l<^l<=>fl tc)-^ i^liel (100')^ 

1 cl^c-l (122'), A 2 t:1St:i (124'), n.^3L A 3 i^l^c-ll: (126'_0-126'_n)-i- ^L^^^-o^ 
, £ 1^ ^€ sis 1:^ (120)^ ^^^t!-^. ajs. ^igofl^ S^l^^l ^Sit^l'?}, ^ 

S 1:^ (120)^^1^ <i 71^* ^*5^>^ c-fl sj^^o] c-] ^^^^ ;^l-^*>cl-. 

1 tq^cl (122')^ t ol^efli (CAi)ol] -§-^^M (MYO-MYn)^ 

2 T^sc-I (124')^ <i c>lcg^|^ (CAj)<Hl -§-^*H -ti^ (XA0-rcA3)* # 

^^cf. ^1 2 (124')S.^E-1 ^nfl aI^s. (DCA0-DCA3)^ BflriiS. S-JE-A] 

<^^eflrii (CAj)'='11 (CP)<^1 ^^A^ S-f efl^S. A 3 c^^i:-] 

1- (126'_0-126'_n)^ ^1 1 t^^c] (122')S^e1s1 a]^^ (MYO-MYn)<Hl ^i"^ 

^1 3 i::^^!:-]-!- (126'_0-126'_n) AA^ A 1 "^^A {\2V)^^-^Si\ tfl-g-eV^ 
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^c-lS-^BlS] Aij^s. (DCA0-DCA3)ofl ■%-^^-<^ ^^^1 ^^1- (Y0-Y3)l: tfl^iH 

^3)- 3.^X\ AiBfl Ai^s. (XA0-DCA3)ol 2-^ S-f e^l'i^ ^^7] nfl^oi] ^ a]^ (<:^1^ s. 

1^, MY0)7> tfl-§-«>^ <1 i^^l (-^ll- YSWO)^ 

<^11- 1-^, wlB (BL0)<:>1 ^-f , (MY0)<^1 cfl-§-*>^ tilB el- 

•yi- (BL0-BL3)ol 3.^ cfl-l-^]-^ e^^Si^H ^IrS ^<^lc1-. ^ ^^^^1 tiV^^j v\]s.^ :^ 

^Hl tq-HTg, ^Jll- (MYO-MYn)ol ^^V^o.^ SE^ ^^*|-7ll ^-^^S^-^ ^, 

cfl-S-^V^ PD2.e| ^1- ^^o] ^^6\] ^^}^ xi^s.^ ^^M^ ^ 

tifl 1-^ (130')^ ^€ ^<a-ol ^^^cf. # u-l ^^1^<?1 ^^^^ 1:^-^21- :^tf. 

<72> ^l^tflAi £ 7^ ^^^>^. ^tifl (130-)^ ^€ ^91 (PWRL2)o]l ^ 

^ (MYO-MYn)«Hl ifl-§-*>^ ^-^ i^^ll- (CPSWO-CPSWm)^ i^tlrtq.. b^-oi 

(PWRL2)^ S.^X\ (150')S.-^E-1 3fl 

:^ (160')5Jf ^^^] B^^lciB] (MPlO)l- (140')S^Ei ;2i<a-^ ^^^^cf. ^ 

(CPSWO)^ ^-S el--?! (PWRL2) ^-S ^'y-^ ^^ ^s. (MY0)5q- ^^l^H 

(CP)'>I1 el 3*11 <H (RU0)<^1 ^*>^ ^1-^ oflilEl ^-i-s. :?i<a- 

(Vdd_Cell)^ ^^^0.3. ^-^tl-cl-. ^^^1 (CPSWl)^ ^€ el-*?] (PWRL2) ^S] ^-y- 

* ^S. mi)^ ^1<^ (CP)<^1 -§-^^H el5llc>| (RU1)<^1 ^t}^ ^* 

^ tJllSH^ .g-i-s ^oj. (Vdd_Cell)-g: >Jd^^-^S. ^^tVcf. H^JL, i^^l (CPSWn) 

^ 5^-01 (PWRL2) ^^^Jl. -Jd^ (MYn)55V :^]<^ ^S. (CP)<^1 -§-^ 
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^n<=>] (RUn)«fl #^>^ ^IS-Bl -il-S ^<a- (Vdd_Cel 1 )^ 

-i-^, -S.:^^1, ^-^ iii^^ll- (CPSWO-CPSWn)^ ''d^ (MY0-MYn)«^1 

^^l^^^l i:fl-§-*>^ el^ilo^ cfo^o^ >i#S- ^€ (Vdd_Cell)^ ^^tbcf. ^. 

(CPSWO-CPSWn) ^ oli^ ^l-M-^^l ^!:^ ^l£Bl ^€ ^^d"^ ^^tb^l-. <^11- 

1-^, ^-^ (CPSWO)^ (MY0)7> i^"?]: e]3ilo1 (RUO)^ «i#<>l1 

^ISH] ^€ (Vdd_Cell)l- ^^tl:!^. ^€ ^^^11- (CPSWl-CPSWn) 

^ ^^^] (CPSW0)4 -S-^a^VTll 

Efl^H S-^A], 5l3l|ol ri-^o^ pfls.5l ^^^M ^'a-^ ^^tb ^ ^H. 
(150' )S1 ^o}- ^Sj-l- ^#^o.^>i*l Bl5)1<H ollS.s^ 4#ol cfl7l Ir^^ T3fl2.e^ ^ 

# i^^V^ ^1^ o^-^l- ^ 9X^. (150')^ ^'^^ Efl^iH ^wl (nl 

£ 7<H1 £^1^ n}^ ^o], ^ avigo^ ^1 2 ^Alc4]oil rc).^ «>;£^i ^^^^ ^g.^^ (lOO')fe 
sfl:^ (160' <yulBl# (INV20, INV21)S. tH^l (S^a^^l^i "BUF"S iL7l^)l- i 

^^V^^. ^1^ (CP)^ tfl^m 3.^ ^^5^>^ sis* ^^^^1:4. (160')^ 

(CP)^ Bfl^H -E-^A] eflt^ ^^fecf. sfl= (160')^ ^^]^] 
^H. (140') ^>ol Efligo^ ^oj.^ q-s. 5)1^ (DlHAl^)o]l ^^^cf. o]6\] ofe^., 711 
<H (CP)^ ^2)- s.:e.a1 isfo] ^^ci-. 
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<76> ^ 8-& S. 7<^] ^^^^1 (CPSWO) ^ nofl i:fl^s^l-fe ^^<^ ^S.^ 4. 

<77> £ 8^ 4-^31 tilH ef^-i- (BLO, BLOB), (BLl, BLIB), (BL2, BL2B) 

(BL3. BL3B)^ ^^o] (RUO)» ^^^tb^f. ^ a]H el-'yi- AHofl^ v\]3.^ ^^S.^^ 

SRAM ^^slo^ oj-^-^ ^^tg^ a>5q. ^o] , tfl^H -g-^]- £^ ^g-"?]:. cfl-g-^>^ 

^S. mO)7} ^ (YSWO)^ ^^^V^l ^^i:^. wj-sf ^<5l , 

ol-o^ a.:^ ^'?> i^^l (Y0-Y3)ol sj-s] 7] nfl^olcj.. B^jjflol 

^ (RUO)^ t:^1S-S1 ^il-^ s.^ e^-oi (pWRL_L0C0)-2.^-f-Bl^ ^-^ ^"y- (Vdd_Cell)^ 

^ ^<a-o.^A-1 ^^^^rf. s.^ E].oi (PWRL_LOCO)^ ^-^ i^^l (CPSWO)^!! ^^^1^ ^ 

^. 

<78> £ 8<^1 ^^], ^€ ^-^l^l (CPSWO)^ NOR TllolH (g2G). PMOS B^^l^E] 

(MPIO). n^Ji (FlO)l- i^^tc]-. ^-^ i^^l (CPSWO)^ /^l^H (CP)sl- -id^ ^Ji 
(MYO)oll -g-^^>«^ ^-^ el-o] (PWRL2) (TVdd/Vdd)* S€ &|-^ 

(PWRL_L0C0)4 >«d^^-^S. NOR Tfl^lB (G20)^ ;*11<H (CP)sl- ^i;^ (MYO)oll 

-S-^srH PMOS H^^I^Ei (MPlO)l- PMOS H^^lr±:Ei (MP10)i!l- (FIO)^ ^91 

i (PWRL2, PWRLJLOCO) a>o]«^1 ^4. 

<79> B^-ois. (BL0-BL3)^m sjs. (170')7> ^^^sl^^. Hel^>^l s^S. (170')^ 

^-§-^V^ l*^ WIS el-<yir<^l <a^€ wlB e^-^ ^b^^>x1^# (170a, 170b. 170c, 170d)# 
i^tVcf. 2^- HS^^M^^ tfl-§-^l-^ ^S. (PREi)ofl PMOS H^^l^Eil- 

(MPll. MP12)S. ^^^^cf. (PREi)* ^^5*]-^ ^S.^ o]^ ^jq]^] Jgx^^ :^o]t^. 
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<80> i 9^ ^ ^^^2] «>^3lt!: ^^1<^1<^1 -£ 7^1 else] (126'_0)# li<^^^ ^^£.0] 

<8i> S. 91- ^^3.x^^ (126 '_0)^ 47fl5l NAND TflolHl- (G21, G22, G23 . 024)3]- 47fl 

^ oiH^E^s. (INV22. INV23, INV24, INV25)^ , £^1^ «>fi1- ^o] ol:is)o1 

1^. ^^^^ S:^<H1 (MY0)7l- %^^S|-Sli ^^ Ai^^ (DCA0-DCA3) ^ ^> 

M- 1-^, DRA0)7> *1-<^1 E^lt^ 7>^ nfl, i^^l A]^ (Y0)7l- %>g^^t4. Efli^iH 

S.:^o|l o;iolAi, Ai:^ mo)7} ^^^^}JL ^^ A]^^ (DCA0-DCA3)<il ^m^^^S\7] nfl^c]], 

^^-i: (Y0-Y3)^ 

<82> £. 10^ £ 7<H1 2 i^scll- sl^^olc^-. £ 6^ ^2i^>ia, -£ 6<^1 

5.^1^ Tfl 2 v]3.v;\ (124')^ %■^^o^S., NAND THojes. (G25, 026 , 027 . 028)5^- 

Hil- (INV26, INV27, INV28, INV29)^ i^tb^V. ^Jl (CP)<H1 ^fe:)- #^ ^Jll- 

(DCA0-DCA3)^ ^i-Efl*ol ^;^^^t:f. c^l# ^]o] a]^ (cp)7> S.^- sM^^ ^, ^ n 

<^1^^ ^3.^ sjS (Til£Al^)s^El Ai^^ (DCA0'-DCA3') 

^Efll-oil ^^l^ol A]s# (XA0-DCA3)^ S-f ^MS. ^^^cf. >11<H (CP) 

7} t\o] ^ ;^^^V ^3]- 2.:^Al, Ai^s. (DCA0-DCA3)^ S.^ ^^^^ ^ 

S.^ (DCA0'-DCA3')^ S.^ ^n^^] rt|-H]- ^g^^^c]-. 
<83> £ 11^ ^ ^'^^ ^}^^^ Sel^W ^s. ^S. (180' )» ^<^^fe 

<84> £ 11011 iAl^ HS^^M ^S. Sis. (180')^ ^1- # ^l-l^'^l tfl-§-*>^ ^^S, ^-1 

*J-7l (RIO), (FID. NAND TflolS-i- (029 , 031). AND TflolH (030)S. ^'^^^c]-. ^ 

2: (Fll)7l- ^^sl^l nfl, AND Tll^lHS] ;Hlc>1 ^S. (CPM ^, ^ 
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^ (Fll)7> ^^S\7.] , AND 7flo]H (G30)^ ^1<H ^S. (CP)7> ^}o] z]]^o^ nfl 

(S^ 2-^^l) *M efl^^^l S\JL x\s. (CP)7> sfl^g^ ufl (SE^ tfl^:^ :^ 

^ 3.^^]) S-f Efltol ^cf. o]^]^ 2l:^<^^^. =El:^>:^l (PREi)^ 3.^^] >fl 

^SL (PRECHi)* Dcfsl- -g-^<^lJl Efl^H -^^ S.= A] AND TflolB (G30)2^ ^^d\] 4e|- -g-^j 

^ts]^ (Fll)7> ^i-f , AND 7llol:E (G30)^ #^ 

^ (CP)«H1 ^Tfl^iol efl'Soi ^c^-. tcj-ej-A^, ^s1^>^l (PREi)7> *>oi efl^i 

Jl^£l7l nfl^ofl, HHl^>;^l ^S. (170')^ wlB e1-<?]l-S^ ^^o] ^>^£]is. wI^aJ 

^ ^^^^ ^1 2 -^Aic^iofl 4= ^i-^]o:| :^3]-oi ^v^, x^^i-ofl s^t^^H 

^> 

Efl^H ^2]- 2.:E-a1, (140- , 150')<H1^ ^og. (ydd, TVdd)ol z^-z]- 

(160')oll^ S.^ efl^o] <^7}^t\-. olnfl, pmoS H^^^I^b] (MP10)c>1 ^ ^ = ^171 
s^s. 1-^ (I20')«^l^ 2fl^ (140')^ ^-^ ^-a- (Vdcl)ol ^7>5l31, € c^ellol ^ 
^ (110')<^1^ sfl:^ (150' )S] (TVdd)ol '?l7l-^i::|-. 1 t:]si:-l (122')^ 1 ^I^Bell 

^ (CAi)<^l ^^^><^ (MYO-MYn) ^ %>y5|-A]^cf. <^1» s.^^ a]^ 

(MY0)7> Ir'^^sl-^cf. EfliB -f-^ S.:^^! ;i)lo^ aIj^ (cp)7> S-f 2ll^ol7l nfl^<Hl, ^1 2 
c1 (124- #^ (DCA0-DCA3)^ ^11^ -Jd^ (MYO) 

•^1 tfl-§-^]-^ 1 1:^ (YSWO)ol til^^^s)-^^ ^^l^i:^. 

(MY0)7> %^^^^<^1 xx^E\, (CPSWO)'?]:ol -i-^^>ji q-i^^) >h 

^^11- (CPSWl-CPSWn)^ ^^^W ^^^1 (CPSWO)ofl 9X<=^^^ . (MY0)7> 

«-^^2}-^cHl ol-el-, PMOS B^^l^E] (MPIO)^ € ^^c^. 5^5|lo1 ^^s^ ^]3.^ ^^<^] 
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^ PMOS H^^l^Bi (MPlO)sl- (FIO)* (Vdd_Cell)ol ^^^cf. oji^j, w] 

H Hl-^ HS]^>;^1 2)5.1- (170a-170d)^ S-^ ^ ^4 ^IB ^ 

<88> o]s)^ ^EflollA-l (150- )cq ^oj- ^^7> ^SJI 

€ ^, (150' ^s[<^] rq-el-. B^JJUo^ cJ-o^o^ t^I^.^] ^^o] cfly] 1- 

v\]S.^ ^(*)^ <^^7> ^ SXt^. B]no] cj^o] v^s.^ ^s-o] cfl 

7l Mr^S] v\]3.^ ^(S)* ^L^^m (FIO)^ el3Jil«H ^^Sl ^s-ofl 

<a^^ S.^ &|-^ (PWRL_L0C0)ol ^-^ e)-oi (pwrL2):b]- ^7l^o.^ ^<?l£]£-^ ^^^4. 

^1^ cfl7] u\]3.^ ^^^i Cl ^l^J- i:fl7l ^^7]- ^ 

<89> o]6\] ^tflx-^, ^^^1-1- (CPSWl-CPSWn) ifl-§-sr>^ S. 

511^^171 PMOS H^^^l^B] (MPIO)^ ^ el^flol ^^2] xi\]3.^ ^i*<H]^ 

^"a- (Vdd_Cell)o] ^^5)^1 ^^cf. 

<90> 2l3illol ^^s. -^d^S ^a-s] ^<a-o] ^^sl^ ^^<^1. 

i:11a.S] ^l-ofl^ ;5i<a-ol ^^Cf. Ole^^ ^^<^]^^ ^^O] r^^6\] ^^\^ v\]S.^ 

<9i> £ 12^ £ 2 ^ £ 7ofl (RPSfO/CPSWO)^ cf^ ^^1<^1* 

s^SiEolcf. £. 121- ^S^>ia, ^^^1 (RPSWO/CPSWO)^ (F12), NMOS H^^lr^iE^-l- 

(MNIO. MNll), PMOS H^^I^B^-i- (MP13, MP14), 7]]o]b. (TGIO), (INV30, 

INV31, INV32), nelJl NOR 7llo]B (G32)* . «a^3^<H Sicf. 
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^S. (POR)^ ^S. (power-on reset signal sj-^-J-'^^l ^j-oj-eflif ^^1- ^ 

^4. (F12)7> ^^5]^] NDIO ^>o] ^4^^^^ , ZL 44 ^11 

olH (TGIO)^ -{Os ^'^^sjji PMOS H^^l^El (MP14)^ € ^^L^rf. <^lfe PMOS 

(MP13)7> NOR Tll^lB (G32)sl ^^oj] u^-ef ^ ^/^^slTfl ^'S" -^^ 

^lo^ Ai^ (cp)7> ^l-o] elites ^^S)7l itfl^oil, -td^ (MWL0/MY0)'H1 
PMOS (MP13)^ ^ ^^cV. Efl^B A}:^ (cp)7> S.-^ sfl'tS. 

nfl^oil, PMOS H€^1^B1 (MP13)^ ^S. (MWLO/MYO)^ S.^ ^>E)|oil rcj-el- ^ ^/-2.H 

^cf. (F12)7l- ^^51^ ^-f , NDIO i^:^.^ sl-^-l-'^^l NMOS H^:^!^^] (MNIO)* 

efl^S. n 44 TflolH (TGIO)^ ^S.^ ^>^s]ji PMOS H^^^l^B] 

(MP14)^ ^ ^€4. <^1^ PMOS B€^liBl (MP13)7> ^ ^^£]7fl t!:^-. icj-el-'H . 

^^oii c^;^^ 5^oi (PWRL_LOCO)<^]^ ^-S ^^s]:^! ^^4. 

£ 13^ ^ t:1-€- ^^l^l^fl tq-^- ^£^1 ^lael ^^11- 7M^^^ ^^ 

^o]A. S 13^ %S*>^. ^£^1 ^]S.^ (100)^ € (210), ^S- 1: 

^ (220). ne^Ji ^€ ^Hfl ^s. (i^oflA^ "PDB"^ 5.7]^) (230)^ JLf-tbcf. S- 13<^ 

^S^^cf. £ 13«^1 s.^]^ tivs:^! ti|is.e:| ^^g- Efl^iB -^^ a.:^*^!^^ 

>| S)S (220) % ^€ ^tifl 1-^ (230)^ (240)» ^«fl ^^^s]^ ^^^^ 
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^1^, ^^^tl: ^'Hl ^ ^^^^ 7]^2^ A^V ^ i^^s. ^o^uf^l 

^V^^ W>c4 ^o], ^ ^i^o^ tiV^^l DHae) cfly] ufliel ^(-l-)^ 

cf^^ ^1- ^i£Hi ^^^^ ^€ ^'a-^ 
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11 

EfliH SLJE.^] ^7] o]^]o]s^ v^s.^ ^^o] oj-^s. -a^^V^ ^^2)-; ZL 

Eflije s.:bai e^5i]oi ^^s. -Jd^^ ^IS-s] ^il-s ^-y-^ ^^^>Ji M- 

2] 

^1 1 «c}-<^l 
31 

^ ^l-a- el^l<H >Jd^«>^ ^3E.^1 ^^1. 

41 

^1 2 ^<H^i. 

>^oM ^<a- ^^1- i^*>^ aV^^l v\]s.^ 

l^^^*^ 51 
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^^7] Efl^H -i-^ S.B.^^ ^7] ^-a-^ ^5l-oll u^E}, ^^7] ^^o] ^^S. -Jd^^ ^1 

61 

^1 5 si^H^i, 

^V7l ^<a- ^-^ -^ci-o^ ^V7l e)5)loi cjo^s Dflie) ^#0] cflyl :5i 

71 

[^^^J- 81 

Bl ^1-^ 5l5|]<H ^^*>^ «v:£^1 ^]S.^ 

[^^^J- 91 

^1 8 9X'=^^^, 

^7] ^<a- ^c^-o^ ^^1- i^^>^ w>£^l tjlls-s^ 

101 
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^7] 3.^^] ^7] ^Sl-ofl VC^S}, ^7] ^^]o] pfl 

I^i^^J- 111 

^1 10 -^Hl 

^^a- n^^^ -^-71 ^^o] ^e^^ pfl2.E:i ^^o] cfl7l ^ 

121 

^^^^ jjfl^sq-; 

^7] ^^o\] <g^£l^ ^1 1 51-^4; 

z^-z]-o] B^jjilol ^^s] v\]s.^ ^^d\] ^^o^ 2 ^51^ 

Efl^iB a-^Ai ^ o^:Befl>ioil -§-^*l-<^ ^7] Dii2.e) el5|l<^1 

-Jd^ -iilslrofl -§-^*H -^7] 3LB.x\ 

-Jd^^ ^] 2 ^-^ ^7] ^] 1 ei-oij!]. o^;i*>ji uj-n^;^] 2 
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13] 

^1 12 

^7] i^^l ^^1- S.^^}^ ti>£^l ^3.^ ^^1. 

[^^^J- 14] 

^] 13 %H1 ^o^Ai, 

Efl^B ^2]- s.:cA] >^7l ^-S ^<a-sl ^^oil rcl-el-, Aj.7i e)5il<>| ci-^s- Till 

[^T^^ 15] 

^1 14 «i<Hl SZo^^i, 

^>7l 2|S.^ ^^fe -Jd^^ ^]S.^ ^^^] tfl7l ^^l^ 

[^n^^ 16] 

^1 12 «J-<^1 ^<H^i. 

17] 

^1 16 «J-<H1 ^<H^^. 
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[^J^^l- 18) 

z^-z^-o] 5^51101 c]-^o] <a^5)^ 4^51 2 e1-<yi-5!}-; 

^7] ^^ >OJ:#oll -§-^*>c»^ ^71 EflriiB S-=Al ^7] ^i^o] ^^S. 

i^lS-el <?1^€ ^1 2 ^91^ ^7] ^] 1 e^o]^- "^^^l^ ^1 2 

191 

^1 18 ^o^^i. 

^>7l 4)3.^ ^^1- i^^>^ Tiils.ei ^^1. 

201 

19 Xi^^i. 

>^j-7l Efl^e >^V7l ^-y-^ ^Sl-<>11 icfel-, e:i5|loi ^^S. ^] 
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21] 

^1 20 9X^^^. 

^7] s\S.S] ^7] ^no] ^^s. v\]3.€i ^^o] cfl7l 

[^^^j- 22] 

^1 18 9X^^^, 

23] 

22 %H1 ^ol^i, 
l^i^^J- 24] 

llrS. wfl^sl^ ^]3.^ ^1-^ ^efl^ll- i^^V^ tiVi^l °flS.al ^^^i 

^'a-* 4^ ^^^^^ ^1 1 ^ ^1 2 4^1-^; 

z^-z^-o] ^^]c>\ cj^o^ ni]a.s] A^s-oi] ^7]^o_s. <^^^^ ^^2\ ^] 3 ^-^ el-^*:^; 
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BfliH 3.^X\ ^^7] ^Heflo]^ ^s.^ ^s.^ B]no] ^^s^Vfe ^^ 

^7] Efl^iH S-^A] >^7l el5|lc>| ^^S. -a^^ ^ISLSl ^■i-ofl 3 ^€ 

e^-oloil ^1-71 2 ^-^ 5l-<a# -a^^VJi M-^l^l >ll 3 ^-S el-"?!*^ >ll 2 el-^3|- ^ 

[^^^ch 251 

^1 24 «J-<H1 Si^^i, 

^7] 2 ^^^1 i^^>^ ^£^1 ^IS-el ^^1. 

261 

^1 25 *J-o11 ^^H^i, 

^1-71 Efl^iB -^^ S-^A] ^7] ^-^ ^^o] ^sj-ofl nl-e^-, ^7] B^^o] r^^s. >Jd^€ ^1 

[^^^J- 271 

^1 26 ^j-<Hl 

^j-7l ^1 2 ^T-71 E^Sflo^ cj-^ -Jd ^ € ^]S.^ ^i.^^] cfl 7] 

^S.^ nfl ^^5]^ Tinsel ^^1. 

[^T^-^J- 281 

^^^^ ^1 1 
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z^-z^-ol ^^c] ^o^o^ i,|lS.E^ >il-6)] ^^i-o.^ 2 ^-^ 5l-^#4; 

29] 

^1 28 

^7] ^<a-^ z]-z^- ^^«>^ ^1 1 ^ 2 = u\ SL^^}^ «V£^] uilae:) ^ 
30] 

^1 29 $Xo]^^, 
31] 

^1 30 *J-<H1 ^<H^i, 
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[^J^^J- 321 

^1 28 $X<^^^, 

^7] 1 El-o]^ ^7] ^"a-^ ^^^^ 4^<^1 9^^^^ ^£^1 i^lS-el 

I^^^^J- 331 

^1 28 %H1 Sl'=>1^i. 

^7] ^1^^] ^S.^ ^7] 2 el-^l-^Hl ^^slfe 5L^*>^ . 

^7] A ^^^1^ 

-S-^ <y:el^ A'=\ cfl^^m "^^^^ NOR Tflo] 

^^7\ NOR 711 olH^ #^ -§-^^><=^ ^7l ^1 1 5]-olu4 cfl^^V^ ;*il 2 

^^*>^ PMOS H^^l:iBl# i^^m ^£^1 ^12.2^ ^^1. 
l^^^J- 341 

^1 33 %H1 

i^^ll- z^-z}^ ^1-71 PMOS -^^A^A^ cfl-g-^V^ A 2 e!--?! ^V^ioii 
^£1^ c-l i^§>^ «V£^1 T^lsel ^^1. 

[^^^J- 351 

^1 34 *J-oll 

Efl^iB S.^Al ^V7l ^<y-o^ ^Sl-oll l4el-, ^1-71 ^HM^ ^-i-^ PflS-Bl ^1 

1^7] DflS-e^ i^«>^ ^131 o^^7> ^^£1^ a>3E^l tHl2.5^ :^^1. 
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[^n^^ 361 

^1 35 Sl^^i, 

^7] Z]-Z]-^ tfl-§-§>^ tgl-o^ vWS.^ ^^o] tfl7l 

37] 

^1 28 ^'H^i. 
38] 

^1 37 *j-<=>ll ^^A^, 
391 

Z^-Z^-O] 5^iJ)lol ^^o^o^ xi\]s.^ ^S-ofl ^-^O.^ ^^5]^ ^1 2 ej-^l-^; 
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[^^*J- 40] 

^1 39 %H1 9X<=>]^^, 

[^^^J- 41] 

^1 39 ^^^-1, 

1^^%!- 42] 

^1 41 %H1 $Zc>iA^, 

[^J^^d- 43] 

^1 39 Ij-ofl ^^^i, 

[^Jt^^J- 44] 

^1 39 ^^^i, 

^7] Z^- 
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Efl^iB 3.^.^ ^^el^ ^]o] Ai^sq. cfl^^f^ ^Bfl Aij:^ NOR Tllo] 

>^7l NOR 7\]o]E.^ ^^ AlJiofl -g-^B:>a^ .^y] 1 ej-^S)- cfl-g-^]-^ ^] 2 S]- 
91^ 9^^^-^ PMOS H^^l^Bll- 5Lf-*>^ ^£^1 T^lSEl ^^1. 
451 

^7] i^^ll- >^7l PMOS B^^l^iBlSi}- tfl-g-*>fe 2 ^-^ Bf^ A>o]ofl 

[^in^^J- 46] 

^1 45 %H1 ^<H^i. 

Bfl^B S.E.><\ ^7] ^oj-oj ^^oii ic)-e|.^ .^7| ^s-o;) D^iae) 

[^^^^ 47] 

^1 46 9X<^^^, 

^7] Z^-Z^-^ tfl^^V^ ^#31 pflae] >i-i-ol T:fl7l nflasl 

48] 

^1 39 9X^^^, 

^7] <i#^ He^^>^l^].^ ^el^>^l sis* Dl i-^*>fe avs^l ^Isel . 
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491 

^1 48 ^<H^i. 
I^^^J- 501 

^1-4 H:^ afl^s]^ ^il-o^ o1 ell oil- i^^>^ ^£^-11 ^lS.el ^^^o\] 

Ell>iH -g-^ S.:^ >^7l o^eflolo^ 5^5|lo^ y^^s. ^^^}7] ^ 

^ ^^14; 

>a-7l ^^l-oll -§-^^><H ^^7l -g-^ 3.^^] ^^]^ ^^S. 1^1 -2. el 'i 

^7] ^<a-Sl ^Sl-o^l tll-B^-, >a-7l el5ll<:H ^^S. -a^^ P112.21 tfl7l :! 
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